The main function of the protein complex called C F 0C F , in chloroplasts is
Another way of unmasking the ATPase activity of C F) is heat treatment in the presence o f thiols [6] . This method is only feasible for soluble C F , and at high protein concentrations (higher than 0.5 mg/m l). Therefore it is useless for our intended binding studies and absolute determinations of the m em brane bound enzyme.
Because of the disadvantages of enzymatic methods w'e tried to use electroimmunodiffusion for the quantitative determinations of either soluble or membrane bound C F , [ 7 -9 ] . The established method is much simpler than the one described earlier [10] ; cp. discussion. In this paper the method will be used to demonstrate the variability in C F ,/ch l content of thylakoids and to recalculate the turnover time of the enzyme. Chloroplast thylakoid systems were prepared as described in [1] . Standard procedures were used for chlorophyll determination [11] , isolation o f C F i [12] , cyclic photophosphorylation with PMS [13] , 32P-determination [14] and protein determ ination [15] . SDS gel electrophoresis using the gel system of Laemmli [16] with an acrylamide concentration of 12.5% in the separating gel was done as described by Lughtenberg et al. [17] .
Materials and Methods

Chemicals
Preparation
Ouchterlony double diffusion tests [18] were per formed at room temperature in 0.8% agarose in barbital buffer, pH 8.6, fj. = 0.02. After about 24 h the diffusion was stopped by washing the gels twice for about 24 h in 2% NaCl and another 24 h in distilled water. The gels were dried and the precipi tation lines stained in 0.1% am idoblack/45% methanol/10% acetic acid for 10 min. Destaining was done in 45% methanol/10% acetic acid three times for 10 min. dependency of the rocket length on CF| concentra tion is linear (Fig. 4) . It is important that equal sample volumes are applied for the analysis.
In EID there is a reciprocal dependency between rocket length and serum dilution. With low amount of antibody in the gel a reliable measurement (rocket more than 1 mm) could be achieved with down to 0.02 (ig C F ,, i.e. 6 (il o f a solution with 4 |ig/ml. Same amounts of protein of different CF| pre parations with about the same purity (estimated by SDS gel electrophoresis) produced an identical rocket length, although the ATPase activities were not identical (not shown). Therefore soluble C F ! can be determined in absolute terms, e.g. in any crude extract or column fraction, after calibration of the rocket by means of pure C F ,.
2) Conditions fo r electroimmunodiffusion of membrane bound CF\
For quantitative determinations of membrane bound C F ! by this method, it is necessary either to extract CF| completely from the thylakoid m em brane [10] or to dissolve the membrane. The simpliest way for membrane solubilization is to use detergents. Appropriate conditions were found to be: Incubation of suspended thylakoid membranes up to 1 mg Chl/m l with 3% Trition X -1 0 0 for 5 min at room temperature. By a short centrifugation starch was removed; a colourless pellet proves a complete solubilization of the thylakoids. The supernatant can be applied directly to the gels. (Fig. 1) . M oreover Table I 8 . An unspecific precipitation of green material (chlorophyll-protein complexes?) can be removed from the gels by adding Triton X -1 0 0 (1%) to the washing NaCl.
For the application of the method the character istics of the antiserum used have to be known. The antiserum has not only to be monospecific to C F ] but must also have the same precipitation titer for C F] and C F 0 CF|. This is not necessarily always the case; antibodies directed against the C F 0 binding region of C F] could be present. Antibodies with this specificity would not be able to react with the entire undissociated complex. However, all the antisera produced and tested in our laboratory did not contain such antibodies (no spurs; cp. 
